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SYNTHESIS AND CHARACTERIZATION OF COBALT 
OXIDE/HYDROXIDE NANOSTRUCTURED LAYERS 
The preparation of cobalt oxides in nanosized regime has attracted 
the interest of many research groups in recent years because of their unique 
properties and promising applications in catalysts, sensors, optics, electron-
ics and energy storage devices. Cobalt oxides are anti-ferromagnetics in na-
ture with p-type semiconducting behavior and belong to a class of pseudo-
capacity materials in which charge is stored using redox-based Faradic 
reactions [1]. Nanodimensional structures of Co3O4 exhibit higher surface 
area and enhanced electrochemical activity. The challenges in nanocrystals' 
synthesis is control of the crystal size as well as of the shape and morphol-
ogy. The use of chemical bath deposition process is a facile method for na-
nostructured layers synthesis. This method has numerous benefits such as a 
simplicity of the set up and an ease of tailoring of the structure/morphology 
of deposited layers by controlling the temperature, time and composition of 
the reaction mixture [2]. 
The synthesis and characterization of cobalt oxide nanopetals depo-
sited on the stainless steel substrates by chemical bath deposition method is 
presented in this work. The Co3O4/Co(OH)2 nanopetals were grown onto 
pre-deposited Co3O4 nucleation layer obtained by doctor-blade method. 
The thin layer of viscous solution of cobalt acetate and 
(2-hydroxypropyl)cellulose (1:9 wt. ratio) in the mixture of water and etha-
nol were deposited on the substrate, dried and subsequently calcinated at 
500 
o
C. Thin monolithic and nanocrystalline layer of Co3O4 on the stainless 
steel was so obtained and apply as a source of nucleation seed. As prepared 
substrate was immersed in a water solution of cobalt (II) nitrate (V) 
(0,05M) and hexamethylenetetramine (0,05M) and allowed to heat up in 
laboratory oven at a temperature range of 30 
o
C to 90 
o
C and a time range 
of 25 to 96 hours. 
Structural and morphological studies of obtained layers were per-
formed using Raman spectroscopy (Jobin-Yvon T64000) and scanning 
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transfer resistance is 6,45 Ohm/cm
2
 indicating high electrical conductivity 
of the sample and utilization of energy during the charge/discharge process. 
The presented results indicate that the structure of obtained layers is 
weakly dependent on temperature of the deposition process; while the cru-
cial parameter determining structure and morphology of the layers is the 
deposition time. Electrochemical measurements of obtained samples show 
that such layers are promising candidates for energy storage devices. 
Acknowledgements 
This work was financially supported by Ministry of Science and 
Higher Education - funds allocated for statutory activities No. 8862/E-
370/5/2017. 
REFERENCES 
1. H. Adhikari, M. Ghimire, C.K. Ranaweera, S. Bhoyate, R.K. Gup-
ta, J. Alam, S.R. Mishra „Synthesis and electrochemical performance of 
hydrothermally synthesized Co3O4 nanostructured particles in presence of 
urea” Journal of Alloys and Compounds, vol. 708, pp. 628–638, 2017. 
2. G. Hodes „Semiconductor and ceramic nanoparticle films depo-
sited by chemical bath deposition”, Physical Chemistry Chemical Phys-
ics,vol. 9, pp. 2181–2196, 2007. 
3. J.Yang, H. Liu, W. N. Martens, R. L. Frost „Synthesis and charac-
terization of cobalt hydroxide, cobalt oxyhydroxide and cobalt oxide nano-
discs”, Journal of Physical Chemistry C, vol. 114, pp. 111-119, 2010. 
4. Q. Tian, X. Wang, G. Huang, X. Guo „Nanostructured 
(Co,Mn)3O4 for high capacitive supercapacitor applications” Nanoscale Re-
search Letters, vol. 12:214, pp. 1-7, 2017. 
  
